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Abstract 



PROBLEM TO BE SOLVED: To provide a light emitting element for simply generating an arbitrary light at 
low cost. 

SOLUTION: A LED chip 25 is mounted on a recessed part of an SMD package 24. A bonding wire 27 
electrically connects a lead 23 to a chip 25. The recessed part is filled with, for example, a resin 28. A film 
29 containing fluorescent material is mounted over the recessed part of the package 24. Light A emitted 
from the chip 25 is outputted outside the package 24 through the film 29. Here, the fluorescent material in 
the film 29 is excited and a light B in a color determined with the fluorescent material is outputted from the 
film 29. Thus, light C in a specified color, being mixture of the light A and the light B, is observed by an 
observer. 
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1 9 W L E D 7 y ^Saicoi ^tRWt 5 0 

[0 0 8 4] UV-LEDf77 P 25A{:!j-K23^ 
US LTttijfcSraA-t-'S^ UV-LEDf 7/2 5A 

a>bi4, *^*6 1 ^ffl^^nSo :oM6iit 20 
7^f^A2 9 {c^i7i^oT^^j-^n^ 0 ::t% :7^/ua 

2 9*4, YAG*&ftj*£$A^^£itA6, ^ 
jt6 1^7-<^2 9[:^f;5i:, 7^yUA2 9f^<7)f 

Wt^6 2^^tL6 0 o£9, SMD/<7^- 

[0 0 8 5] :oJ:9i:, ^Mwifj:F^^6LED 

7>-^T*li, UV-LEDf •7 7 i 25A^67^/^2 
9lCfafroX%lWt6 1 ^*ft&t£ft5/--tf>, ^^/UjU2 
9rt{C^£ftS^#fc£^;i5;i£{C < fc 0 X 7^L^A2 30 
9^C5tB^I$nS*:^fe^S*(wSx.S li^^Iit^ 

fe^MLfS L ED7^S»t5:i:«^ 9 
[0 0 8 6] rcOL ED7 >7<D* y y M4, ^7t6 

1 ^SMD/'«y^-y'2 4F^a$(OU V- LEDf 77°2 
5 A^>bttS^^tLT^»6 7>f/Uix (tfiJ;L{4\ YAGf)t 
Vftk^ts? 4 >\s A) 2 9Sriiifi-rS* •e^OftKS^Wi^ 

/ua 2 9pNco^7tf^^S^^^--^^^i:5 7 -c 

2 9©rt-CcofeP8co(i?>o#^*< fc'j , HfSffiGO^I® 40 
[0 0 8 7] * * "C, **<*Sr^tT7-f /UA 2 9(4, * 

z^Ti^r-^^o Lorfztb^ $P^LED7y7V)i^ 

[0 0 8 8] yfc^COL E X^(Cj;rLii\ '7 
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&ft*»ofc 1 o<7> LED7 V^T^lS-r 5 r <b 755 

[0 0 8 9] 7>r/^A2 9?rP^WtSflil(OLE 

D7>^o««ttK»^Bj(e-efc5^^ % ^^-as (le 
o^y^2 5Amm) <Dmm&&mt*ttmK>m^& c? 
^^2 9mm) <Dmmmz»&.' zti^timmizn ? 

[0 0 9 0] Hi 8&tflH 1 9WLED7 l^zf(T> 

«ac*ftlwOV^T»Wi-S. *1\ H2 1 (ctf-TJ: 9 

4(OIM]SFRi-»ttiLyt— ^ffisioy 
— K 2 3 JrdgMljSri] (Wxitf, K ^ffltt^fc 

^tiO 2 6^171, gcftr, r<DgE5f#J2 6_h(^ U 
V-LEDf 77 9 2 5A^I«t6o UV- 
LEDf77 i 2 5Alt — *ffi!J<D V - K 2 3 ±(C@^ S 

[0 0 9 1] Scld, l2 2(OTfj:^:, UV-LED 
f7/2 5A±(Op (7/-K) «tft'^Kty-K 
2 3^1^CML, 7)>o x UV-LEDf77 s 2 5 
A_hco n (77 V- K) feIWE'< yKt!)-K23 $rtM 

w^sa-rs^^-f (#j;tf£, Au7^r 

[0 0 9 2] i2 3l:^tJ:9(:, SMD/<7 7 

-^2 4(DI10W{C«2 8«r7ttt§o SMD 
✓*5"$r— i/2 4(Om^<Dmmt, UV-LEDfy/2 
5 A^bm^^tt5^7t^#t^-ti:, SMD^'77» 
^2 4©*fB^<©ft*:»liJS-&5fci«)©R»HRi L 

[0 0 9 3] Z(Dm. i2 4C7FtJ:7(:, SMD/'-y 
£—v>2 4<£>5tlx9ttiLffl5, Wh. SMDa^"^2 

1k%W*:^tey ^/^2 9 «$ix5 e 7 ^ a-jU 2 9 

ifcf^^ SMD^7^2 4<&|ffl*ILbUj»ttSft 

[0094] *#]-e{4, smd/^^- ^2 4 

CODIl^F^fCfi, ^i2 8 £^£{C7t^£-tf7t7^ 

tf, Z<7)»fli2 8^BSL, SMD/°-;^- ^2 4 OQfl 

SFB^7>fyUA2 9(zj:^iasrS4xfc?SPfl tr^-f ) 

[0 0 9 516^ i2 5C^tJ:v(:, y-K7* 
EI 1 1 9{*^i-J: 9 ft L E D7V/^jc 

[0096] [» 5 mmmm'] i26!t 

5iWl(:lD5LED7y7 , ^LTl^ 0 Z CO 
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CHbS L E D 7 y ^8 o , t<nwm±. m 
1 9*>&%:#&'£ts7<<('i>J*2 9£. 1£3fc(fc£r^£fc^ 
iI^<D:7^/ui*2 9A(cf ^.t^C^^o 
[0 0 9 7] ft*5, 7^;UA2 9A(j:, it&l^ SSI^* 
6 1 fr»iRLfti^*f»*»5>«*i-Sz:i:3ft«»*Lt\ * 
tz. mWte i<D&.m&ffi±-fZ>tz!sb. 7^/^29A 

10 0 9 8] o£ V) , 2 9 A KM LTI4, ^ 10 

Tt^Sil^^ 1 0 0%iCig< -r^^ct^^^^tl^o 4 

[0 0 9 9] Z<Dm&. LED7V^blt 6 

lasft^Sftari lefts. o*'j, *lltt<?»l$ffitcH 

^6LED7^lt Mx.fi* H 3 1 &UqH3 2 (C^-f 

J: 3 *«**^3S«0>*« (^77^7^ h*«0 it 

[0100] r CD J; 9 *HJE^ffi(-B8^5 LED 
^y^c^till zfyyfyJ h /hSKfc-e#, 20 

[0101] £IT\ [12 660LED7 V^^r^lJffl Lfc* 

[0102] @27tt, [12 60LED7^ffl^t 

SS) 2lii(^*i, I^LED7^7U 
-tVZlZ.MW£tlZ>o 100LED7V7 P ^\ d2 6[r7n 
fct 9#8l/££*rLT^3 ' tnWo^Xh^\ 30 

[0103] r i/ >f ttCEiS nfcHSw L E D 9 y 7* 

±Clf4, f **«rS^7^/^2 9 B^EtSnS, 
7>f/^2 9 BI4, g«2 1 C@^$ntl/^ 0 
U7^/uA2 9BWB(:il ^ra 7)^tt 
fctl-Cfcfl, dO^WC:* L E D^VZ/^IdM^ft^,, 
[0104] 7 4 ^ A 2 9 B CO^® (LED7 ^-?\%\Z 
MLX&*\M<Dm Ktt. ffl;l{4\ iiWco^ffiieJ; 9 , 
flfJEoS:^ E-§\ H»*^d ? E«£ftS 

T^jSSfrfcX^fc^aaa-C, *^/»o^UJ:^*S 40 
ix6Bf3£0X*, E*. B»fc£^E«3ix*. 

[0 10 5] 7.f^2 9 BiHft^-C, 0f^EO^C 

W£ ¥(Dm^fc t-f&~t yt'^Oo 

[0 10 6] ~<7>J; 0ft***7F»IHwJ:ixtf, Jfc«£ 
H^ffc S:-*fti"SZ.i:*<-C#, ***** 

m&mzi^mi-tsi^xit* l ED7^6*»*fc 
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0 2 iS^rtSSrS^t S : i * 5 1# 5 0 
[0107] H28I1 12 6(OLED7^it^: 

mm 6 4i±, s^t* (m&tef) 6 5W7 1/-ai:i 

E D7 V^^^l'J^(Cl£^^fl6o 1 OCOL ED7 ^ 
^ 12 6{Z7jk^£otj;ffif&&mLX\,^Z tteWot. 

[0 10 8] IS(OLED7y^f)lt 3**UlW**^ 

A6 6, 6 7aSft£9f+(4 btlX\^^ 0 

[0109] 12 9(1 [12 eoOLED^y^l^: 
***KB*>JB 3 ^C0ff»J(4. «*tf>*^3Sfi 

(H3 1M13 2#j£) (D%W^. i2 6C/TtLE 

[OiiOlSS («x.tf. ^ v hlsIKXK) 641 

6 0 1 oco LED7 d 2 6 (e^-T «fc 9 ft»j£3: 

f Ltt^rtlif ^T't)^^ 8 »Wft6 114, 1S$C 

[0111] %z L"t\ [12 8Mi2 9C0*7n3SB(wio 
Ml* if, »H3ftsW«i^HB«-*5V^Tf4, APfl£> 

Wft^ «H*sflFV^«lBlc*5^-C«4. (y'vyy 
7>f h) 6 1 £L ED7^P)*f*6 5 (C^ttT^ 

R!J(7>@KI4, /n— h-^— ? 14a, 14 c RXIEM R ^ 
— 9 i 4 bsWMRSiX'&o 

[0 112] IWi^ftLED?^^^*^ 
([12 7, 128SOT29) «C«fcixtf, 

titzi&ftmTFmw&m&xz 5 C 
[0113] c^oftn] l 7i>MSfS 5 mm<DBm 

T'J4, 3l7t^fT-£ IT, LED777 8 (GaNMfeL 
ED, UV-LEDi^) Srffll^i^. ~7X(^ft^T. 
f^Jx.^, LD (Laser Diode ) ^rf^ffl LT t> <t 

**W(c*j*t5*»4, ^W^ft^-efctitf, 

[0 1 14] ±J6o» 1 7 7 ;Mm4mJ5S60/F^T'i4, 

(wEB*n-635S, ±aSW*5l«6«0*fl8-CJ4. ^-7c->- 
M4. »3tK«tf4«ft^«^* ±i^^f^ 

»SS4Sttt^»Hi-r(4, »**>-h«iJ:9, ^7t^^ 
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[01 15] ±m<Dmi Jbmm4mm(DKmT*i^ i&yt 

>- Hi, JB**T-lc— ffftSftTt^jas, Mx.fi* * 

[0 116] Sfc, ±3fi<D»5lllSO^flgr-(i, H^CO 
BAlli^SrftfliJHlclEfiU (^yy^y^ b) 

[01 17] ±i£<7)!g l 7^fg 5 j8*^li(c*5t 
HftS^H*. Al x In y Ga ,- x - y N, 

B^Ga* *.N, S i C <D 3 KD&ty(D o hCO'Pte < 

fi, 4 70 nm^ XII, t8t*MSi« ( — 0*J<t 

LTf±, 2 5 0~4 3 5 nm) {C#fiEi-£> 0 
[0 1 1 S] f3tM^7>f/UA(t *fttf= 

/K I^8b> 7^7 ^y7'nfl/y^W#ttX{^ 

50 *3tfftt, Y AGf 1 o^±0f )tf^ 

51 (y'y y^v4 h) 0>HB#tlcJ;*K R (#) . G 
(») , B (#) ^)9^1o, ^ixbfiOia^ 

[0119] 

[0 12 0] »— (Z, ftftM* (Mx.tf, L EDf 7 

ro36**^S:fflv^-C, 6E*co&* (fe) <o 
3tSrtt*ti"5r <5*#S6B LED7 

tf>, i^i: It, SBt^* h tf*o, 
[0 12 1] «**^3SBW3t« (77*7 7 
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[0 12 2] Ji^oiiA 
10 ^i^if^t5:^^*t^o 

[n 1 ] 1 mm<omm^mt>^ led^^ 

^r^-t^ffilo 

[El 2] [Hi <D I I- I IiSM^2®r®l 0 

[[gj 3 ] mi &u*i 20LED7 ^^ssjftwasr^-r 

[14] [ll^t/[l2C0LED^>^Mig^-&CO-X 
[15) 11 J&Xfm 2 0LED7 V^COtlit^^^— x 

20 ^^^-r^f®(§] 0 

[16] 1 1 Rt/HI 2 <D L E D 7 >y°<r>m?&jjW;(o — X 

[17] 1 1 Stf! 2COLED7 V^CO^it^^^-X 
^£r^-ri#rffilo 

[18] mi &i*i 20LED7 v^co^it^r^^—x 

[19] 2 iioiKcipi, L E D 7 y / 

[[Hi 0] i9(DLED7 ^^Kag^SO — TM*^ 

30 -r^foigio 

[111] i 9 L E D 7 V ^SS77feO~Xg$r/T 
[112] i 9 O L E D 7 >^(7)Mi|^&(7)-l^?r,T; 

tiBH. 

[113] 19 COL ED7 vy^Mit^O— Ig^ip 
[114] **WCD* 3 HJ£C0^flg(C^^6 LED7> 

y^^-rsfrsic 

[11 5] 11 4(DLED?>-s*<Dm&1ife^-J:M& 
40 /TtWUlo 

[1 1 6 ] 1 1 4 (O L E D 7 >s*<DM&jj&CO--JLm$: 

[117J114CDLED7 ^^<DRii*iSfe<0— X^^ 

^-ri^®i 0 

[118] «^^I4 IS^lCflP^) L E D 7 > 

[11 9] 11 8 OX I X-X I X^feol^rSle 
[12 0] 11 8Wil QiOLED^y^Ml 

50 [12 1J118 ftt>i 1 9WLED7 >y r vmT&Jife 
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im 2 2 ] m i 8 Ritm i 9<dled7 

60— X^Tj^n&rraHo 

[023] 11 8&tf0 1 9 60L ED^^^CO^if^ 
CO— X^^^i-^r®Hlo 

1024] 018 1 90LED7 ^Ofitfg^g: 

co-xm^r^i-^rffilllo 

[125] 018 RXfm 1 9COLED7 V^coKig^i* 
GO-XS^-r^r®^ 
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[W^OR*!] 
11,65 

1 2 

13, 14a, 14b 
15,61 

2 1 

2 1 a 
2 2 



[i 2 6 ] 5 lH(7)il[:^t)5 L E D 7 y 10 2 3, 4 3. 5 3 



[027] 126(7)LED7 >^$r*Jffl b/^*3t*^36 
M^O^S 1 0<J£^0 O 
[028] 026COLED7 L 

Mcom2^j?r7F-r0 e 

[0 29] 126C0LED7 >^^m LrtlS**^* 

[030] ^7y^7-f h355flg»*JX&V^#0*^* 

co^^tf-T0 o 
[03 1] t^*co*5t*^SS«O«»Sr^i-0o 
[03 2] ^7y^7>f MSJHItSft*^*!: 

6O^-^^^-T0 c 



2 4 

2 5, 4 1, 5 1 
2 6 
2 7 

28, 44, 46, 54 
2 9, 2 9 B, 4 5 
A* 

2 9 A 
20 -f/UA, 

4 2, 5 2 
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^7 5/^7>f 
^7 K 

LEDfy^ 



[0i] 



[02] 



[011] 




21a. 




23 

22 21a 21 



26 25 




[HI 3 J 




26 25 




27 27 




Id 7 J 



[H8] 





26 25 
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[i6] 



[B9] 



[il 0] 



1 2] 




[(Hi 7] 




XIX 



t_ 



23 — 



25A 




( rk 


i 



fxix 

-23 




[119] 



26 25A X* 

26 2 5A 



[§23] 
I V V V V V V-29 



27 



-24 
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[i2 4] 



27 - 


mm 


— 29 

— 24 
-27 2> 









25A 



26 25A 



[125] 
28 



27 



\ \ \ S 




— 29 
—24 

27 

— 23 



26 25A 




26 2SA 



[ID2 7) 



29B 



21 



[129] 




-65 



[El 2 8] 



-67 



(X-66 

yjjr ~HT" TJT ~TTT TTT TTT "TTA, 

/bs fig s Fl I P m gfi I 
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[H30] 




-65 
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im3 1 ] 



13 2] 




-11 




-11 



(51) Int. CI. v 

F 2 1 Y 101:02 



F I 

F 2 1 Q 3/00 



f-w-K (#%) 



F^ 7 — A(##) 3K080 AA14 BA07 BB02 

4H001 CA01 CA07 XA08 XA13 XA31 
XA39 

5F041 AA11 AA12 CA33 CA34 CA40 
DA07 DA09 DA 16 DA 19 DA26 
DA36 DA43 DB01 DB03 DC03 
DC04 DC23 DC83 EE23 EE25 
FF01 FF06 



